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Fifteenth Plenary Assembly of the Comité Consultatif 
International Téléphonique, Paris, 1949 


By P. E. ERIKSON 


International Standard Electric Corporation, London, England 


HE ANNALS of the Comité Consul- 

tatif International Tééphonique will 

contain a record of at least two events 

of unusual interest that occurred in 1949. In that 

year the organization celebrated its twenty-fifth 

anniversary and held Fifteenth Plenary 

Assembly, the first to be conducted under the 
regulations of the Atlantic City Convention.' 

Although the agreement among some Euro- 

pean nations to form an international consulta- 


its 


tive committee on long-distance telephony was 
reached in 1923 at an organizing meeting under 
the leadership of the late M. Dennery, Inspec- 
teur-Général of the French Posts, Telegraphs, 
and Telephones, the first plenary assembly was 
held during April and May of 1924. A year later, 
the Comité Consultatif International (C.C.1.) 

as it was then called-—-was officially recognized by 
the International Telegraph Union. It was in- 
corporated in the Union, but was left free to 
maintain a permanent secretariat in Paris and to 
establish its own internal regulations and meth- 
ods of work. It is a matter of good fortune that 
throughout the 25 years of its existence the con- 
tinuity of its work has been ensured by the 
of its director, M. 


services Georges 


Valensi. 


present 


I. Study Groups 


For reference, in connection with the text 
below, the organization of the Comité Consultatif 
International Téléphonique is shown in Figure 1. 
It will be noted that the eight study groups, 
which are the working bodies of the Comité, each 
deal with a specific subject and are interlinked 
through sub-committees to which questions of 
common interest are referred. Each study group 
is however responsible for the recommendations 
submitted to the plenary assembly. 

‘Pp. E. Erikson, “International Telecommunication 
Convention, Atlantic City, 1947," Electrical Communica- 
tion, v. 25, pp. 232-236; September, 1948 
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Preparatory to the Fifteenth Plenary Assembly 
the eight study groups held meetings, separately 
and jointly, during 1947 (Paris), 1948 (Stock- 
holm), and 1949 (Scheveningen). Some of the 
at the 


course of the years mentioned. During the week 


sub-committees met various places in 
preceding the plenary assembly in Paris, all of 
the study groups met for a final check-up of the 
at the earlier 


recommendations formulated 


meetings. 
2. Plenary Assembly 


The 


Atlantic City Convention, state that a plenary 


General Regulations, annexed to the 


assembly of a consultative committee shall be 
presided over by the head of the delegation of the 
rhe 


chairman, so appointed, shall be assisted by vice 


country in which the meetings are held. 


chairmen, elected by the plenary assembly. Ac 


cordingly M. Lange, Director-General of the 
French Posts, Telegraphs, and Telephones, be 
came chairman of the Fifteenth \s- 


sembly. The following four vice chairmen were 


Plenary 


elected to preside over the meetings, dealing with 
recommendations made the 
Professor Baien (Union of Soviet Socialist 


by study groups 
Re- 
publics), Ist and 2nd study groups on protection 
against power interference and corrosion; Mr 
|. D. H. van det Netherlands), 3rd, 4th, 
and 5th Study Groups on transmission; Mr. A 
Moeckli 6th ! 


and 7th 
Groups on operating and tariffs 


Poorn 
(Switzerland Study 
und Captain ] 
8th Study Group on 


Legg (United Kingdom), 


signalling and switching. The recommendations 
of the Committee on Symbols were dealt with 
under the chairmanship of Captain Legg. 

It is beyond the scope of this article to record 
all of the recommendations adopted at the meet- 
ing. It will only be possible in this brief account 
to bring out the more important features of new 


or revised recommendations and to indicate the 
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trend of new questions that have been approved 
for future study. 


3. Ist Study Group (Protection Against 
Interference) 


The Plenary; Assembly approved three recom- 
mendations concerning: (A) a new psophometer, 
(B) the value of short-circuit current for inter- 
ference calculations, and (C) transpositions in a 
power line. 


A. The essential clauses of a general specification for the 
new psophometer, adopted by the Fourteenth Plenary 
Assembly at Montreux (1946), were approved at Paris. 
Also, at Paris, certain minor inaccuracies in the schedule 
of weighting factors, adopted at Montreux, were removed 
The permissible tolerances of the weighting factors remain 
unaltered, but will be subject to further study 


B. For the purpose of calculating the electromotive forces 
induced in telephone lines during a short circuit in the 
power line, the effective inducing current has heretofore 
been taken as 0-7 of the actual earth current. It is now 
agreed that there is so justification for this factor, which 
in the future will be replaced by a factor of 1-0. The existing 
limit of 300 volts will be increased in the ratio 0-7:1-0 to 
430 volts as a maximum value, as experience has shown it 
to be unnecessary to make the existing requirement more 
severe. 

C. Transpositions. In the past it has been implied that the 
length of a complete cycle of transposition should not 
exceed 36 kilometres (22-4 miles) in cases where three 
conductors of a power line are arranged so as to form the 
corners of a specified triangle and 18 kilometres (11-2 miles 
tor other arrangements of power conduc tors It i now 
agreed that in the future no limit shall be placed on the 
lengths of such transpositions. Instead, it is recommended 
that the harmonic voltages and currents in each of the 
three conductors of a power line shall have the same 
magnitude, This result can generally be obtained by 


appropriate transpositions 


The ist Study Group has 17 questions for 
continued study on its agenda covering practi 
cally the whole field of protection against power 
interference. Three new questions were approved 
for study by the Fifteenth Plenary Assembly, all 
relating to the three subjects outlined above, 


namely: 


A. Insertion of weighting factors for intermediate fre- 
quencies for the new psophometer and new tolerances of 


measured weighting factors with respect to nominal values 


B. Increase of permissible induced electromotive forces 


beyond 430 volts. 


C. The effect of transpositions in a telephone line on the 
psophometric electromotive force, appearing at the end 


of the line. 


4. Ind Study Group (Protection Against 
Corrosion) 


The 2nd Study Group has heretofore distin 
guished means of protection against chemical 
action and those due to electrolytic corrosion. In 
the future, two documents will be issued: one 
dealing with corrosion generally, irrespective of 
the source, and one dealing specifically with 
corrosion caused by stray currents from electri: 
traction systems 

The first-mentioned document was prepared 
in collaboration with the international bodies 
concerned with high-tension transmission lines 
production and distribution of electric energy, 
electric railways, and gas production. It is en 
titled ‘Recommendations Concerning Protection 
of Underground Cables Against Corrosion, 
Edition 1949,” and will be printed at an early 
date. 

The second document has reached an advanced 
draft stage, and is expected to be ready for 


submission to the next plenary assembly in 1951 


5. 3rd Study Group (Transmission; Lines) 


This study group is one of the largest and has 
constituent representatives ol telephone ad 
ministrations from no less than 20 countries. The 
magnitude of its work may be judged by the fact 
that the study programme for 1950 and 1951 
comprises a total of 40 questions bearing on line, 
radio, and television transmission. Ten of these 
are new questions authorized by the Fifteenth 
Plenary Assembly, the remainder being old 
questions under continued study 

The forthcoming publication of the plenary 
proceedings will render a full account of the 
decisions reached by the Fifteenth Plenary As- 
sembly. This article must needs be confined to 


some of the more important ones. 


5.1 INTERCONTINENTAL CIRCUITS 


Approval was given to the recommendations of 
the 3rd Study Group, which were drawn up 
under three headings: 

A. Overland circuits 


B. Overland circuits comprising one submarine 


(. Radic links 
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1s 





300 800 700 1000 2000 3000 5000 
FREQUENCY IN CYCLES 


' 
ire ivailable 


imuously check 


Ke Necessary 
should include 


sate 





COMITE CONSULTATIF INTERNATIONAL TELEPHONIQUE 91 


5.3 CARRIER WORKING ON SYMMETRICAL PAIRS Heretofore broadca 


' wen carried in screen 
The general recommendations, adopted by the 4 
’ symnmett ul pean 
Fourteenth Plenary Assembly Montreux, 7 


1946), remain unaltered. Since that time, the 


noise requirements for this class of circuit have 


$ chants na 12+ 


' ry <i his 
been studied by the 3rd Study Group, whe ipproved, Th 


recommended that the total circuit note on 

symmetrical cable pairs shall not exceed 2 milli mended 

volts 7 decibels or O-S neper relative level MAME, CULes 76 kilocycles 

for circuits of a maximum leneth of 2500 kilo 60-to-108-kilocyel 
ng preterred 


metres (1554 miles 


5.4 BrRoapcast Circuits NOIst 


Broadcasting organizations have for some The 


ff TTLLISIC cl 


ve irs past vivocated improvements ol the cut-or 


irequency 6400 cevcles) hitherto obtainable mn the past chiefly 

circuits leased to them by telephone administr psophometer 

tions. A new specification for broadcast cir weighting network to be used wi 
has now been approved. Henceforth, circu psophometer, when programme circuits 


effectively transmitting a hand of 10,000 « tested, was provisionally adopted. The ch 


) For less exact istic curve of thi It network 


I wure 2 will bn mace iv ul ible 


ing requirements, in a way related to the eost of Figure 3 


the circuit, the use of circ uits complying with the 


old specification remains authorized 5.6 TELEVISION 


Although considerable progress has been m 
n formulating recommendations 


techt ‘ il requ I 
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6. 4th Study Group (Transmission; 
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past, the transmissio li d n of nproved psophom 
telephone circuit | 
terms of its transmission 


By this is meant the number of de 


that must be inserted in the transmission 


ence system, in order that the latter shall 
i telephone conversation that has the 
loudness as the system to 

the second World W il 

quality rating was being considered 


This method, which 


telephone conve 
phone circu 1 ol rise to eq il ret 
t _ sad ‘ i Lal | 


rates, are said to have equal effective 


Many difficulties were encountered in deve ley 


this idea and t an alternative method of 


i} 


. } 
re base t ation, 1 ing studred 


ing, 
C omité nsu il ional Pélépho 


nique an 


ibbre 


om ystem defined above 
inother such system is the difference 

between the amounts o enuation required 
two cases In parti iF , one al the system 


gements have been made t vu 7. 5th Study Group (Co-ordination: Wire- 


closely controlled experiments in Radio) 


Problems ITising irom 


ind ] ind lines 
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release time in devices 

irrents or by carrier wave in 

lephone services, are de- 

the Montreux proceedings.’ The 
Plenary Assembly idopted this text 
amendment. The table on page 34? of 


ch te xt page 319 of the English text 


eplaced by a statement to the effect that 


operating ne necessary to obtain a 
transmission quality 
25 milliseconds for a 
ls and 15 
20 decibels 


produces 


RADIO STATIONS 
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8. 6th and 7th Study Groups (Operating 
and Tariffs) 


The 6th Study Group deals with operating 
questions and the 7th Study Group with those 
concerning international tariffs. The two subjects 
are closely interlinked in many respects and for 
this reason the main recommendations that came 
Assembly are here 
It should be 


Administrative Con 


before the Fifteenth Plenary 
recorded under a common heading 
that the 
ference of the International Telecommunication 
held a May to 
\ugust in 1949 with the object of revising the 


mentioned here 


Union meeting in Paris from 
international telephone and telegraph regulations 
Madrid 1932 and ¢ 1938 The dex 


reached by that body which acted with plenary 


airo ISLOnS 
powers from the International Telecommunica 
tion Union, governed the work of the 6th and 7th 
Study Groups and are reflected in the recom 
mendations approved by the Fifteenth Plenary 
Assembly 

Che 6th Study Group accordingly revised its 
procedure 


recommendations on 


the 


Ope rating 


harmonise with new regulati 
Paris 1949 


nature, but there was one Important ¢ h inge mack 


telephone 


Most of the changes were of a m 


to the eftect 
would He 
question 
ng up the various recommend 


instructions to operators, the gene 


to allow scope for improved and n 
t 


in the future 


1948 


rie thods o bye used 


reached in Stockholm 


is reyva 


in assistance operator at the 


international | nd the proposa 


pre ivis < all 
Assembly on the u 


Phe nar 


i 
these recommendatio shoul 


marked as being provisional. 
th Study Group had ask 
f 


fit being impossible 


nce operator at the 


he signal should be employed 


mMcoming 
connection, t 


an operator 


country The 


Studs (rou, ! } to t 


I suppress 


question with a me it could be re 


duced later, if the result of trials made it appear 


necessa;ry 
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It was agreed that administrations sl 


possible, prepare and distribut 


booklets giving information cor 


let 


' a 
rnationail taciuities avatiable 


lary and glossary ol ¢ 
this purpose by a sy 
I he th Study 


i (;roup 


*? 
recommendations 


1948), ow 


ill of the 
Stockholm 
sion) OF new high speed cables 
recommended by the Tariff Kevision ( 
could not be implemented immediatels 
the present a case was made out 
charges, preliminary to carr) 


reductior the est 


SUNK 


t Soc! 


ot Soviet 


lation was worded “) 


ision of Avis No. 42 


proposed that 
cirective tor the rey 
Telephone Charges, 


Che deleg 


national 


nternational service 


nal-quality 


ind Surtax correspors 


conversation 
high quatity tf 


rate shall 


ipply 
minutes 
Lhe 


ipplied 


the cou 


\ recommendation was made 


nternat 


on il tele phone 


pall 


trations t 


interes 
j ‘ 
corresponding Lerims 


It was decided that 


not be advisable to re 
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lephone 


due to the application of the 
i 


regulations, adopted by the administrative con 
ference in Paris (1949). It modifies to some extent 
| 


the definitions of normal, auniliarv, a emer 


gency routes. The old diagram, showing a typica 


international connection, was corrected 


the terminals of the two internat 
shown are so designated inste being 
to as international transit centres 
d 
The recommendations i rapid operating 
wds in general were adopt with minor e¢quipme 
modifications 
10. European Toll Switching Plan 
9.1 NEW QUESTIONS 


\mone the more 
studied during 1950 and 1951 may 


the case where automatic-sign 
are to be used in connection 
operated international circuits 


signal codes and tolerances 


*B 
tt 
F 


+ 


elgium-France: 180 Brussels-Paris and 120 B < 
aunce~Great Britain: 132 London—Paris and 24 Lille 
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Che sub-committee examined the results of the 
special tests, made to determine the variation of 
overall equivalent with time on international 
circuits, which had been decided upon at Schev 
eningen. It will be recalled that the 8th Study 
Group had become very interested in the varia- 
tion of equivalent of international circuits in 
determining specifications for signalling receivers, 
particularly for tandem working. As very little 
data were available as to the extent of this varia- 
tion on international circuits, it was decided at 
Scheveningen that some tests should be carried 
out before the Paris meeting to obtain some idea 
of the extent of the variation 
concerned produced 


In Paris each country 


their series of results, which were combined and 
an overall mean and standard deviation figure 
obtained for all the routes under test. At a fre- 
cycles the mean of all the circuits 
was 0-91 neper" (7-9 decibels) with a standard 
0-21 1:82 decibels This 


figure, however, excluded readings that showed a 


quency of 300 


deviation of neper 


variation from the nominal equivalent of more 
4-34 decibels 
varying to a greater extent 


The 


dis ussed the possible ¢ iuses of these variations 


£05 and indicated 


than neper 


that the circuits were 


than was originally thought. committee 


and it was noted that in some instances there was 


a very close correlation between the variations of 


the go and return of the circuit. In many in 


stances, however, it was considered that the 


variations were due to incipient faults on cit 


cuits, and vari remedial measures were sug 


gested 


Should the 


(sroups « onside 


ird and &th Stud, 
the above figures not sufficiently good for semi 


sub-commissiot 


automatic operation, the 


lieved that an could 


improvement 
by the following means 

4. Systematic chech 

station 

B ck of idual circ 
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tests 
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however, 
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period of the test vy hve 


not sufficiently long to bl 


iONng e sta 


be derived from the data obtained, and proposed 
that a further series of tests should be carrie 
months 


COommMencing 


for a period of five 
1949 


The committee 


September 
{ 


confirmed its proposals, made 


modifications 


it Scheveningen, for 
ion ‘‘ Nomenclature des circuits tél 
internationaur ubl d by the Be 


modi 


Dhese 
cle leting tine 
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publication is put 


committe { 
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forward 
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Industrial Television 


By R. W 
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tem power 


where boiler-water 
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these ap- 
parent that other industries had need for similar 
devices and a more universal type of industrial 


television equipment was developed. 


1. General 


The U-300 Utiliscope employs the standard 


4:3 aspect ratio and has a resolution of 300 lines 


\r 


convert light 


horizontally and vertically, image-dissector 


to Variations 
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Its instantaneous character 
high 


und extremely 
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adjustment, which is effective for objects 20 sensitivity 


inches or farther from the lens. A motor can be spectrum 


coupled to the pinion gear for remotely focussing The cathode 


. ‘ ase I, his 
the camera. The angle of coverage for a 2-inch directly behind tt 
behind the five rings is the nickel wall coating or 


he anode. Each of these rings is connected to 


? 


27 degrees 


horizontal scan is approximately 


m the front of the tube. There is an 
3.2 Imace Dissecror i terminal on the ( ‘ ere i 


over-all voltage between cathode and anode 


lhe image dissector, shown in Figure 4, 1 approximately 400 volts. The five 


new type that uses a translucent instead of a connected between the cathode and 


solid cathode. One of its main advantages is that have a differential of 75 volts between 


a fast wide-angle lens may be used. Also, under pairs. The purpose of these rings is to 
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10000 
\n electron-image 
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ind is approx 





ithocde 


VIDEO 
FREQUENCY 
OUTPUT 





INDUSTRIAL FERELEVISION SYSTEM 


ductor cable. The power unit also provides transformer must serve 
vertical and horizontal synchronizing pulses for functions. It must provi 
the monitor. camera, high voltage he dissect 

The power unit draws approximately 100 and the return time microseconds 
watts and will operate on a line voltage between — slightly faster than the blanking return time. In 
95 and 135 volts. A meter with a red line to addition, satisfactory scanning linearity must be 
identify the correct operating voltage is mounted maintained. A damping resistor in shunt with the 
on the front panel with a cor 
trol to adjust the voltage to 


that value 


4.1 PLATE SUPPLY 


The nominal plate power 
supply is at 275 volts after 
filtering. A bridge circuit uti 
lizes eight 200-milliampere se 
lenium rectifiers that are oper 
ited well within their normal 
ratings. The selenium rectihers 
ind bridge circuit were chosen 
for their abiliry to give troubk 
free operation for extremely 
long periods of time. A variabk 
resistor is inserted between the 
rectifier and filter to permit ad 
justment to proper output volt 
age under wide variations of 


line voltage 


4.2 HorIzOnTAL- DEFLECTION 
AND HIGH-VOLTAGE SUPPLY 


\ single 6L6 im 
laxor circuit, shown in 
10, provides horizontal s« i power 
voltage for the electron multiplier o 
we-dissector tube. It is a 


oscillator operating at approximately 
kilocycles per second. It has a high degre 
frequency stability over long periods of time 
Small variations in frequency may made by 


changing the value of the resistor between cath 


ode and ground to compensate for the sligh 


variation among production transformers 
unnecessary to adjust this resistor 
transformer has been replaced. 

The horizontal-deflection transformer 


in Figure 11 he plate winding of 500 turns 


wound dire¢ + the 100-turn grid winding DEFLECTION CIRct 
The high-voltage winding consists of 300 turns lefle 


connected in sutotransiormer fashion Thi 
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section serves as a cathode-tollower \ positive 


vertical pulse is fed to the cathode of the blank 


ing-mixer. A negative horizontal pulse fron 


beam relaxor cathode is applied to the gris 


blanking-mixer. A very low plate volt 


hence ! nh 1 puises cause 


saturati t { This causes 


ls a shadin component will otherwise i 


~_ . e DD 
valu ‘ n AO were carelully 


provide 


led back t u we mit from the 


monitor vertical oscillator. 

icross the cathode resistor of the power-unit 
vertical oscillator, is slightly 

1] Tl 


the cathode pulse and wi 


clean vertical blan 


Monitor 


ne monitor 
ision receiver! 


; 
voltage p 


616, the frequenc: 
is so constructed th: 
id all of tubes may 
hefore shipment. 
in ifs soc ke t 
the hinged loor 


' 
us controls are 


contrast, and for 
screwdriver adjustments microseconds 
mination for the video-frequency I'wo 8016 tubes are 
provided at the rear of the monitor if to produce about 8000 ¥ 
ting resistor is 120 ohms for all ctu tu The volta doublet 
ormal installations. However, where more than 
one monitor is used, the plug termination 


changed to provide the proper impedance 
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5.4 Power Supp.y 


\ meter 
inv given lit ltage between 105 


volts This i i i nad the door or 


The width control 
resistor 
the voltage 
Pherefore 
implitude 
voltages at 
within prope 


faults, it will be 


width at the prope 
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[LS-2 Instrument Landing Equipment 


HAMPSHIRE and B THOMPSON 


Historical 





INSTRUMENT 


signal glide slope , the ce velopment of both glide 


th 


mat c uld operate over 


slope s and localizers 


band of frequencies, and, most important, the 
development of tipment and production 
techniques th resu 1 in ompletely 
fabri ited 
the anter 
cians at the tin f inst ion, which charact 
ized prewar equipment heen eliminated 

W hile tive 
SCS-51 was 
Administr if 
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voice, All Administration localizers were then 
equi ped for simultaneous voice operation 


The Civil Aeronautics Administration 


not exercise the sare high priority rati 


procurement of its equipment as could 


Force. Therefore, it had to divide its localizes en rh { Provisional 


into units that were purchased separately, and ional Civil , ‘ ration was we 


the advantages of unified design and prefabrica and the way was 


tion were denied. Wherever an Administratior production of an 


} ] } } ; ' 
localizer went, there also went highly trained inified desig 


technicians to install and adjust the equipmen 


The large number of installations made under 9, J[.S.2 System 


these dithcult circumstances speaks highly of the 


ability of the Administration personnel 


At the end of World War 2, the wi 


use of these systems created demands trom 


} 
vul 


2553-COl 


6625-CONM /§2 March, 1949 


ms for the idard 


over the world Pemporary measures were take! 


to meet this ce mand wlud { ae 
surplus SCS-5/ systems 
FT R-51 equipment b 
R idio Corporation 
These F7R-51 systems were the fir 


cial version of the SCS-5/ for civilian use 


were complete in that they included localize 
wlicle slope three marker beacons, and a contr 
tower equipment. They did not include 


simultaneous voice, nor did they 


tended range of frequen es that 


been found desirable. The mtrol-towet 


was patterned after the military remot 


and. monitoring equipment, developm 


which was fostered by the Air Fores 


i 


Felephone and Radio ( orporation just bete 
end of the war. 


Phe Provisional 


Organization (which 


“Provisional” from 

1946; it clarified the 

instrument landing s\ 

recommendations* 

proximate 


tributions were 
beacon in 


AI auZ nd lid lof _ wae lent } ty 1}-shaped Zones 
speciica 


between 329 


B. The use of 


and the inclus 
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ulare 





MARKER BEACONS GLIDE SLOPE 


MIDOLE 


—— a 
TRANSMITTER MONITOR PATH 
j MODULATOR MONITOR 


TRANSMITTER 


RELAY AND 
MONITOR 
UNIT 


INTERSTATION 
COMMUNICATION 


CONTROL-TOWER EQUIPMENT 


’. Lnified System, Alarm and Control 


Circuits 





INSTRUMENT ANDING 


i 


The monitors of the glide slope and localizer through the use ot power hire trequer 


equipments check for three conditions signals, reducing the possibility of int 


‘ ' 
and permitting the use of regular telepho 


A. Shift of the equim | zone beyond chosen lim 
no direct cur continuity is requir 


B. Reduction of 90. of 150-cvcle modulation system of sound-powered telephones 


, ' ' at i in Tit 1 1 is tie hiuy , ‘ 
( Reduction of field strength below a ch wen percentage of tation comm ' cluded be 


normal middle ind ons 
feet and 44 miles from the handing str { 
In front of the localizer array and in line with © pair of lines is used to connect each of 


the course is a simple crystal receiver that picks the beacon oj pt 


these 


up a sample of the signal, demodulates it, and of the telephone. This conserves telephon 


feeds it to the monitor unit. The 90- and 150 For each ot the other three equipments 
cycle tones are compared to test the accuracy of | used for monitoring and | 
course alignment, and the combined level is pair for telephony. For 
measured to check that the field strength and s used for transmission 
modulation depths are satisfactorily maintataed signals from the cori 
Since the transmitter produces the course Phe relay 

identifving tones by mechanical modulation of a recordes 

single source otf iio ireq 1eNnCY powers wlequ ite peration 

modulation depth on-course is assurance that a Photographs 

difference in tone levels exists off-course. The given in Fig: 


single monitoring receiver ts thus able to prove 


os 


i! 
i exrsts not 


that the localizer course actually 
merely that there is equality of 90- and 150-cycle 
tones where the course should be. There is an 
idditional circuit that monitors the voice 
channel power ampliher. Failure of this ampliher, 
which results in a change in the width of the 
course 1 characteristic flashing of the 
monitor alarm lamp in the control-tower equ 
ment 

Phe monitoring of the glide slope is done by 
circuits identical with those of the localizer 
monitor. The chassis containing the measuring 
circuits are n fact, interchangeable. In each of 
these circuits, a delay adjustable between & and 
15 seconds is provided after the monitor first 
detects a fault before the station is shut down and 
the control-tower alarm sounds. This dela 
precludes unnecessary alarms when vehicles and 
iircratt pass close to the antenna arrays 

In the marker-beacon transmitters, monitors 
check for the presence ot the proper ton 
modulated keved emission. Circuits identify the 
presence of tone modulation and detect the 
failure of keving tn either the key-down or key-up 
positions 

Connection of the various transmitters to the 
relay and monitor unit in the control tower ts 
through telephone-line pairs. Signaling and con 


trol functions over these pairs are accomplished 
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reliability The output the other 


iumpliher is fed to the center antenna of the ay uri 


\ i 
through a hvbnd circuit (radio frequency come ut 


that is balanced by a dummy antenn divi 


utilizing equal amounts of carrier power ft 
} ft 


the two channels. and by proper adjustment o 


the phase relations yY loss of ¢ rier power 
the dummy antenna is avoided and maximum 
over-all efficrency ts retained 

The separ ited sideband and carriet energies 


ure ipphed in proper phase to I ira i 


t 
b -t\ [xe intennas I ure i 


radiation pattern illustrated in Figure 8 
Phe small course-monitor box with its ant 
mounted on a post 200 teet in ftront of the crating 
irrav, and the detected signal is transmitted back Power 
to the monitor-modulator through a buried mechanical modulator 
cable radio-frequency bridge 
No part of the localizer equipment extends 150 cycles is produced 
ibove ground by more than 12 feet This is modulated power trom the lower 
necessary because the equipment ts directly in 150-cycle-modulated wer from 
line with the runway. All of the localizer except intenna (Figure 9 


the array is placed in a hut below ground level adiation pattern of | 
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frequency betwee 
cycles, the motor-driven 
chanical niuxiulators 
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ment require that the suppl 
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IMPEDAN ‘¢ MEASURE 


| | 
voltages will not correspond exactly with the 


characteristic of Figure 1 for all values of Z 


ingle but, at 


and Z 


since ¢ the phase 


values of Z, i« Z 


is dependent on 


the extreme they will 


I wu 


W sation j 
fluctuations of 


the frequen 


confused 


though bot 


portion 
sidered str uigh 


' 
necessitates that -/ should 


within fairly close limits 


ments are requ red 


} 


descril 


here 


In the instrument to be vec! 
is achieved by 1 
olan amplified feedback svstem. A high osecill 


that both 


constancy of output voltage 


volt we 1S provided to ensure 


work over an approximately linear porti 


their characteristi 


Z. In the 


clis« ussed n ce tail 


s even for the lowest values of 


sections, the circuit desig 


following 


I. Oscillator and Power Amplifier 


Phe main requirements of the source of radio 


frequency power are firstly, constancy olf ampli 


tude over a wide frequency range and for all 


littons secondls good short 


possibl. loading com 


stability The 


term frequency first of these fea 


tures has been achieved by the use of amplified 


direct-current feedback and the second by care 


ful choice of oscillator components 


MEN 


As may 
pentode al 
i8 a master 


kre quencies 


overed 


The 
provides 


control ted 
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An identical network 


COMSISTING 

R6, R7 

to measure the pei 

voltage across the cable 
The network R4, R5 
3 and C4 constitutes 

a two-stage radi 

quency filter 

R8&, RY, C7 

Dhese 

mack 

sitivil 

will allow 

rectiher 

therefore 

whe rth il 

tive frequen 


haractert 


rent 
duc ted 


ipparat 


Direct-Current Potential Divider 


The « 
D in | iWwu 
scribed for automat 


plied to the direct 


ree 
network ombined w 
R5 enables a voltage 


impedances of from 


covered continuousl : 
i range switch. The ee 
wm COMM 
] ind the 
The calibration of 
is ndepe ident of the coarse-dial « 
the complete range trom 0-25 to 
fore, be covered with high accurac' 
mentioned here indicate relative 


but may be interpret ited directly as im 
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6. kffect of Stray Impedances in Radio- 


Frequency Potential Divider 





IMPEDANCE MEASUREMENT 


In Figure 9, RJ is, as before, the series resistor 
R2, Cl represent the eflective resistanc if 


capacitance of the rectiher network; RD repre 


i j 


sents the dynamic impedance of a tuned cir 
comprised of L2, C2, and strays; R3 is a speci 
type ot high frequency resistor In practice t 
not possible to connect the tuned circuit across 
R2 without some inductance (represented by L/ 
but the effect mav be minimised by the u 
very short coaxial line having 
close to units 

The frequency ol the oscillator 
megacycles, and R3 is 500 ohms. Cz 
to give a4 maximum voltage across 
network Different values for R3 
serted without re-adjustment otf 
voltage measured for each value of R3 
tion curve ts plotted showing volts 
etlective resistance R where R’ is the tances 
ot R3 n parallel with RD I he process 1s reyx ited 
it points throughout the Irequency range ind a 


family of curves obtained as viven in Figure 10 


Phe dispersion occurring at the low-resistance 


end of the curves is consistent with the presen 


we Li which, it may be em 


sisecd CAUSES no dispe rsion when ible Ss ar be HThy 
tested. The true bri » curves theretore 
quire correction for this i 
s a frequency-independent 
tially coincident with that 
veles In the absence 
the shape of the impeda 
can be easily calculated 
i small change in R2 with 
values may be shown to correspond precisely iched 
with the calibration « i ular] iffect 
useful as a checl 
mpedances 
Cablk impedances close to 75 ohms 


accurately measured by available apparatus 


tem C will both n 

—_— 

and distort the shay 

a - — . 
could be moved to coimeide wit 


using a resistance and tu cuit would in general arise, being actually zero 
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with the irequency ! correspond 





consider 


cond when 


short 





IMPEDANCE 


Equations (6 11), and (12) may be deduced 
from (18) and (19) thus giving the re 


directly 


quired relationship tor Z 


and 3. An expression 


for a os deduced from (16) and (18) as follows 


From (18 


1 / ‘ 
a p\tann 


In the forezoing inal Sis, if has been 


assumed that R,; is purely real 
termination and moreover, 


This is 


true lor a resistive 
from (17), an imaginary comport 


adds a constant to 8L which necessitates sli 
j 


a maximum put 


ma \ be soon 
retuning to obtain has no eff 
on the amplitude 

4 Case 4, Cable Terminated 
Zr Where Ri Z Z 


Put 





j 
rium Vaile 


be greater 





IMPEDANCE MEASUREMENT ON 


peaks. The effective oscillator output be It is clear that for cables where the impedance 
represented by the infinite series: excursion Z is small, there can be little dis 
ndamental and harmonics 
rw A ‘ j bl rrow ia likely ¢ ry 
~ . and NO appres LM error 18 likely to arise i 


; following analysis therefore considers 
Here V, represents the effective amplitude of the 


nth harmonic. The word “effective” is used here 


\ , 
c i Casts WhecTe 4 


#0 that unit 
to refer to that component of the harmonic that . 

with coth al 
j 


affects the peak value of the composite wave and eae 
sO, 


lor the 


may be positive or negative ral 
ju 


being 


In the circuit of Figure 2, having a resistive On ‘thes 
load equ il to P, the voltage ¢ across the load 


viven by 


Now, in the case a cable, the impeda 
a value dependent on frequency 


on mn) and we may writ 


Zfin) 
Ss 
CN 1R+Z 


It is shown in Section 11.2 that maximum 
minimum values of Z occur when either BL 
+ 1)e/2, where m is any integer 
e 8 varies almost directly with frequency 


write 


on 


where m is the order of t harmon 


In general, therefore, 


then 


Now, so long ; ‘ nm, the cable 
s identical for all harmonics, e.g., in the open 
circurt ‘ ' n ‘ Z Z,coth a, for all 


, in the short-circuit case 


terms were u 
departure 


from (14), Z fo tanh al. for all harmonics 1e presence of the 
When 3,1 = (2m nx/2 however, a reversal terms jis alwavs >1 
takes place itm hat the cable presents is ipproximatel eg 
t maximum imy nee to the fundamental and; »1 by hypothesis. When tl 
odd harmonics, ar minimum impedance to circui therefore. values of Z; m 


even harmonics, or vice versa. ous error if Z,; is very different from 





short-circuit case, 


the measurement ol 
so that it should always 
it 


preterence t i 1 reu 


' 


Where 


gous to case 2 and 


ing Lactors te nd 


employed in 


in that 
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EMI 


become intolerable under specific cable condi 


tions. This approach is justifiable since it serves 


adequately to indicate the optimum operating 
conditions and to show that, even when measur 


ing 


a wide impedance range, errors can be kept 


the 
emitted 


within a hmit only slightly removed from 


} 


actual percentage harmonic distortion 


by the oscillator. Of the specific cases examined, 
1A t\ 
when a wide range is anticipated. It is, therefore 
that 


be made on cables which 


and ire particularly unsuitable for use 


recommended measurements should nor- 


malls are either short 
circuited or terminated with an impedance hav 


ing a resistive component less than Z 


11.5 MAINTENANCH 
The circuits are in principle very simple and 
Phey may be serviced by 


but the 


largely ~ If correcting 
following notes 
be 


will 


conventional technique, 


on the automatic-control svstem ma ot 


ot 


use 


Failure the automatic control be in 
evidence as instability of the impedance readings 
\ speedy check 
10-ohm 


the 


and random drift of zero settings 


may be made as follows 


connect a 


voltmeter to 


} 


rie 


resistor to the probe and a 


the screen supply of t oscillator 


terminal of 
\fter switching 
! 


mediately 


on, this point rises almost im 
ter about half 


lock in 


to about 350 volts and af 


a minute should fall quickly to a 


N 


ON 


voltage in the range 


quency dial should n 
ol the frequency 
screen voltage 
voltages i 
point the 
frequen 
source of troubl 

' 
x Teen-Vvoltagt char 


untike ly that t he e} 
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Modification of A.R.1.5272 Aircraft Radio Set 


comin 
for the original desigt 
\ new remote-control box 


dial | 


r the new international miniature 


pe or the older 4004 model. Sopring-load 





AIRCRAFT 


mechanism, m 


guard rail durir 


A guard rail has been fitted above the mech 9-5 ounce 


anism and in conjunction with the carrving viewed throug! 


handle permits the set to be stood on its face The 


during servicing 
The redesigned mechanism extends about 1-5. we 
inches farther beyond the front panel than did London, Antwe 


the 4-channel design and the set now weighs the Standard ors 


approximately 25 pounds (11-3 kilograms British M str 


The new control unit is 3-7 by 2-2 by record the 


inches (9-4 by 6 by 7 centimetres vd igh negacycles 





Characteristics and Adjustment of 335-Megacycle 


Equisignal Glide Slopes 


By SIDNEY PICKLES 


ons required tf 


na encompassed 


the correspor 


lob This was 


Slope 


fection of Glide-Slope Signals on Linear 
Detectors 





less because uction of cross modula 


tion and ni However, the important 


point is the increased ratio that is developed 


between the desired modulations 
\ further investigation of the swamping action 
shows that this effect is most pronounced when 


the carriers are nearly 135 to 140 degrees, rather 


than 180 degrees, out of phase. Recordings taken 


on the glide-slope equipment have shown that 


this effect markedly improves the first and third 


low clear ince rewions ibove the che slope Lhe 


question arises as to whether the phase of the 


carriers at these low-cle: regions should be 


+135 degrees which, of course, would make the 


phase of the carriers in the first lobes of the upper 


and lower antennas *45 degrees 


In a 


ph im he 


previous article,’ it was shown that the 


carnmers trom the upper and lower 


antennas of the glicte slope shifted as the equip- 


ment was approached from a great distance. The 


consisted of a retardation in phase of the 


shift 


carrier radiated by the lower antenna. The mag 


nitude of this phase shift is a function of the 


separation of the antennas and the distance from 


the equipment. At distances less than 100 times 


the separation of the antennas, the phase of the 


upper antenna retards considerably and increases 


im re tardation very rapidly as the equipment is 


approached 


It would be most undesirable for aircraft using 


the signals near the landit irea to find carriers 


riny 


ol on slope’ Signals this 


} 


ph ise ol the 


ir out of phase. For 


reason, it 1s ter * that the 


from the equip- 


y Pic Kies 
stet 


»O4- 1945 


ment, be advanced by approximately 45 degrees 


with respect to the phase of the carrier from the 


lower antenna This advance would 


carners to come near! o phase 

» n and would t wide the inert sed cl 
region ana would pre cre Cle Krea ci 
mentioned previously for the first and tl 
clearance regions above the slope when 


ably distant from the transmitting 
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It was shown several vears wo that 


shilt between the two ¢ irriers could be 
or completely eliminated by displacing 
intenna toward the runway with respec 
lower antenna Howe ver, 


} 
silo 


} t} 
t ihe | 


cle irances above 
idvance 

results in no 
found preterabl 


ers 


Oscillograms of Glide-Slope 
Intermediate-Frequency Signals 


test receiving antenna 
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LEVEL height of an ON -SlOpe 
FLIGHT The mast of the glide slop 


tennas was set in positions for 
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ee ae 


oo 140 60 220 260 300 340 
MODULATION CYCLE IN DEGREES 


220 260 
LATION CYCLE IN DEGREES 


degrees 


na j 
ind ad 


' 
Slope 


idvance 
this parti 
the first 
ibove 
is in contra 


gnais as 


depend 





HARAC 


great as the maximum “up” signal 


obtained below the slope 
The 


was then changed and readjustments n 


frequency ot the glide slope 


the readjustment, a similar level flight 


over the equipment when the upper ar 


again adjusted for a 30-degree phase a 
itive to © ¢ 


its carrier ret 


By 


the on slope 


irrier n 
this seme the 


signa! was 


antenna means, 


interce 


pted 


mined to be 2.3 degrees once again as 


the second recording of Figure 5 


was made over the same equipment 


same adjustments exce pt tha 
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Cable and Radictelegraph Operating Companies 


(Controlled by American Cable & Radio Corporation, New York, New York) 


New York, New York' 
New York, 


The Commercial Cable Company 


Mackay Radio and Telegraph Company New 
York? 


‘Cable service 


AjJl America Cables and Radio, Inc., New York, New York 


Sociedad Anénima Radio Argentina, Buenoce Aires, Argentina‘ 


‘International and marine radiotelegraph services 
*Cable and radiotelegraph services. 


‘Radiotelegraph service. 


Laboratories 


Federa! Telecommunication Laboratories, Inc., Nutley, New 


Jersey 


Standard Telecormmmunication Laboratories, Limited, Londo 
England 


Laboratoire Centra! de Télécommunivations, Paris, France 








